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1 Chapter 9 

2 Alternatives to Take 

3 [Note to Reviewers: Tracked changes are based on review comments received from state and federal 
4 agencies in early january 2012. This chapter addresses the specific regulatory requirement of Section 
5 10 of the ESA for an HCP to consider alternatives to the taking of covered species. As such, the analysis 
6 in this chapter is qualitative in nature and comparative to the preliminary proposal. The effects of 
7 alternatives on a range of environmental resources will be considered in the EIR/lflS. This draft 
8 provides an overview of the purpose of the chapter, identifies the alternatives to take that will be 
9 analyzed, and describes the approach to the qualitative analysis. Reviewers should provide comments 

10 regarding these components of the chapter and revisions made to address comments. This chapter will 
11 rely on the alternatives analysis completed for the EIS/EIR; once these analyses are completed, this 
12 chapter will be populated with the information identified in each section. A complete version of this 
13 chapter will be distributed for review in the upcoming months.] 

14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

9.1 Introduction 

24 As part of the devel6ptnent ofthe BDCP, a broad range of alternate approaches to achieve the Plan's 
25 
26 
27 were those that would cause less incidental take of covered 
28 species, including species listed as threatened or endangered under the '-='"-=~~~~~~~~~ 
29 than .fAfOuld be expected to occur under the proposed actions of the BDCP. Consistent with 
30 the reqlii'rements of tlfe ESA, this chapter describes alternatives considered during the development 
31 of theBDC,P tha:twould result in less incidental take of species covered by the Plan and sets out the 
32 reasons such alternatives were not adopted as the fH'9fl"~E~H-"fl+Bfl*'"".l.!.!::lli!lffi!Wi!::Y-NQ!2~~· 

33 9.1.1 Regulatory Background 

34 The ESA requires that Section 10 permit applicants specify in habitat conservation plans (HCPs) 
35 what alternative to the taking of federally listed threatened and endangered species were 
36 considered and the reasons why those alternatives to take are not proposed (50~~~~=~ 
37 17.22(b)(l)(iii)(C)). This chapter addresses this requirement by identifying and 
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1 analyzing a range of alternatives that would avoid or reduce the level of take of the covered fish and 
2 wildlife species likely to result from the ~~~!G-il*'f~GI'J;I.IQ!.!!!!.!.!!.illJL.Q[QJQ.Qlill.l 

3 The U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheries Service (NMFS) Habitat 
4 Conservation Planning and Incidental Take Permit Processing Handbook (HCP Handbook) (U.S. Fish 
5 and Wildlife Service and National Marine Fisheries Service 1996) provides guidance to applicants 
6 regarding the approach that should be followed in the analysis of alternatives. Specifically, the HCP 
7 Handbook identifies two types of alternatives that are typically considered in HCPs: alternatives that 
8 would result in take levels below those anticipated for the ~~~!G-JfH*~GI'II.IQ!.!!!lffiillJL.Q[QJQ.Qlill!., 
9 and alternatives that would cause no incidental take, thereby eliminating the need. for an incidental 

10 take permit. The evaluation of alternatives to take is a requirement solely of the ESA (the~~~ 
11 requires that project alternatives be considered in 
12 but not in the Natural Community Conservation Plan 
13 [NCCP]), necessitating the evaluation of take associated with federally listed species. The following 
14 description and analysis of alternatives to take have therefore beendeveloped~olely for the purpose 
15 of meeting the requirements of Section 10 of the ESA. 

16 As part of the National Environmental Policy Act (NEPA.)and California-Etwironmental Quality Act 
17 (CEQA) process, a wider range of project alternatives identified and evaluated against 
18 the full range of environmental resources. The analy:sisof alternatives to take in this chapter serves 
19 a specific and narrow regulatory purpose, which is separate an~ apart from the analysis of project 
20 alternatives under NEPA and CEQA. The EIS/EIR.for the BDCP identifies a reasonable range of 
21 alternatives to the BDCP and evaluates the potential environmental effects of those alternatives in 

22 relation to the ~3-fH~-G-fH'Eltef'<'I!J~!.!.!l!!.!.!ii!U..ill!:ll.l!lli!!· 

23 9.1.2 Evaluation Process 

24 The BDCP reflects the culn:Hnation of a m1,rltiyear effort to achieve the Plan's goal of restoring and 
25 protecting water supply, water quality., and ecosystem health in the Delta. The planning process 
26 included a systematic and in-depth evaluation of a wide range of conceptual approaches to 
27 advancing these goals. These approaches differed largely in terms of the type of water conveyance 
28 infrastructure that would b~ employed and the nature and extent of habitat protection, restoration, 
29 and enhancement actions that would be implemented. During the development of the BDCP, 
30 ~pr6mising elements'ofthese approaches were synthesized into the l*"'l**t5-ef!. 

31 which integrates significant actions 
32 to modernize water conveyance infrastructure into a comprehensive conservation strategy designed 

33 to~~~~~~~~~~DL~illll~~illL~~~~~rru~~~~~~~~~ 
34 

35 The BDCP conservation strategy consists of multiple components that have been developed to 
36 collectively advance the co-equal planning goals and achieve a broad set of biological goals and 
37 objectives. The conservation strategy sets out these biological goals and objectives and establishes 
38 the actions to achieve them, including conservation measures and a monitoring, research, and 

1 Under the ESA, it is unlawful to remove or reduce to possession, or maliciously damage or destroy any 
endangered plant under federal jurisdiction (16 USC 1532(8) and 1532(14)), which the Court has interpreted to 
mean only on federal land. 
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1 adaptive management program. When implemented together, the specific conservation measures 
2 are expected to provide for the conservation and management of the covered species. (For a detailed 
3 history of the development of the BDCP conservation strategy and its key components, see Appendix 
4 D, Background on the Process of Developing the BDCP Conservation Measures.) 

5 The alternatives to take identified and analyzed in this chapter are based on the various conceptual 
6 approaches considered during the course of the development of the BDCP. +f!-e£e-a-~-tef'HiaH'~ 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 
34 

35 
36 

37 
38 

~~fe*~~~,...r.<acn alternative was evaluated against the following three criteria. 

The leve1 ofincidental take expected to result and conservation benefits likely to accrue to each 
of t~e covered fish and wildlife species. 

Consistency with the BDCP overall goals and objectives of'""'"'-'-~~~~~-'-"-'"""'"'~~=.c"""'""'= 
restoring and protecting water supply, water quality, and e-&es:f§tea-'1:-l-iea-ltll·~!.!ii!ll!!!Y· 
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2 Section 9.2, Alternatives to Takek describes the alternatives to take and the methods used in the 
3 analysis, Section 9.3, Alternatives to Take by Species GroupL describes the evaluation of alternatives to 
4 take by species group, and Section 9.4, Conclusionsk provides the conclusions of the evaluation. The 
5 evaluation also describes why the various alternatives to take were not adopted in the BDCP. 

6 

7 9.1.3 Relationship to the EIR/EIS 

8 The EIR/EIS alternatives differ from alternatives to take in terms of regulatory basi~, scope of 
9 evaluation, species considered, and level and standard of evaluation. EIR/EIS alternatives are 

10 required by CEQA and NEPA. They are considered for the proposed federal action (issuafice of 
11 incidental take permits by USFWS and NMFS) and for the proposed state action (issuance ofNCCP 
12 permit by the California Department of Fish and Game [(;DFG]). As such, CEQA and NEPA 
13 alternatives considered are evaluated against the significance of impact aecording to CEQA criteria 
14 and NEPA guidelines. This expands the scope of the EIR/EIS evaluation to consi!fer alternatives that 
15 avoid and lessen any significant impacts on the environment, not just impacts on covered fish and 
16 wildlife species. The species evaluation is expanded to include ~ll $p~cieswithin the proposed Plan 
17 Area, with a focus on special-status species. In addition, alterh.atives must meet the -!*'4~~.a 
18 objectives underCEQA and the purpose and need under NEPA, and be 
19 feasible. The EIR/EIS alternative evaluation is typically qualitative and quantitative. The alternative 
20 to take evaluation is intended to be entirely consistel:lt with the evaluation of EIR/EIS alternatives 
21 but focused on covered fish and wildlife species. To maintain consistency between the two 
22 documents, the alternatives to take evaluation parallels the EIR/EIS alternatives analysis for 
23 
24 
25 
26 

27 
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alternative to take, the conservation measures and 
their components that differ from the·I*'Sf3"96l*l-'f*"Bt€€tlllil!.!!ll!.!!lLi!LUtr.QQQ2.!.and that are relevant to 
the evaluation of effects on covered fish and 
Components that are the same as the ~~~*li*"f'Jt€!"E+J;~!!!!!!!!illJl.J2[QJiLQ1iill. are not described. 

27 Similarly, components that differ am on~ alternatives but do not change the conclusions regarding 
28 take of covered fish or wildlife species a~~ not reported. This approach allows the reader to focus on 
29 
30 
31 
32 
33 
34 

the differences between the alternatiV'e and the ~~~!-EI-i*"f'Jf€!"E+J;!IT.ill!ill!illJl.ll[QJiLQ1iill. that matter 
for the analysfs. For some alternatives to take, a single conservation measure would be altered; for 
others, multiple conservation measures would be altered. A brief summary of how take would be 
different is provided in Table and at the end of each alternative to take description. A detailed 
analysisis pro~ided in Section 9.3, Alternatives to Take by Species Group. The rationale for why each 
alterna:ttve to take .. wasnot selected is provided in Section 9.4, Conclusions. 

Bay Delta Conservation Plan 
Administrative Draft 

9-6 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047383-00009 



Note to Reader: This is a revised working draft prepared by the BDCP consultants.-_This document is currently undergoing review by the Department of Water Resources with input from the Department of Fish and Game, U.S. 
Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau a/Reclamation and does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior 
to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document during the formal public review 
and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Alternatives to Take Chapter 9 

1 Table 9-1. Water Conveyance Facilities Components and Operations of Each Alternative 

2 

Alternative 

Water Conveyance Component ppl A B c D %0~ E 

Primary Conveyance Facility 

Pipelines/tunnels X X X X X X 

Canals X 

Channels I 
New operable barriers ' 
Fish movement and habitat corridor around Clifton Court Fore bay ··. f 

Other Water Facilities 

New North Delta fish screened intakes X· .... X X :X X X 

New intake pumping plants X X "'K X X X 

New diversion pumping plants ··············· 

New intermediate pumping plant X X X X X X 

Use of existing SWP and CVP south Delta intake facilities X X X X X 

Byron Tract Forebay2 
'······· 

... 

X X X X X X 

Intermediate Forebay 
..... 

X X X X X 
"' .. 1 Preliminary proposal. 

2 Byron Tract Forebay currently refers to proposed torebays both northand south of Clifton Court Forebay. 
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X X X 

X X 

X 

X X 

X X X 

X X 

X X 
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1 Table 9-i-~. Alternatives to Take Overview 

2 [Note to Reviewer: Upon completion of the alternatives to take analysis, the Change in Take column will indicate whether take is avoided, reduced, 
3 or increased for terrestrial and aquatic species.] 

I 
I 

I 

Alternative to Take and 
Description 

A 

Dual conveyance with 
west canal and intakes 
W1-W5 

B 

Dual conveyance with 
intakes 1-2 and 
reduced north Delta 
diversion capacity 
(6,000 cfs) 

c 
Dual conveyance with 
intakes 1-3 and 
reduced north Delta 
diversion capacity 
(9,000 cfs) 
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or Similar 
EIR/EIS ,,, 

Same as lC 

Same as 3 

Similar to 4, except 
scenario for 

CMl is the same as 
nrnnncc:d 

I 

Primary Differences between Alternative to Take and 
Preliminary Proposal 

·········· 
.•. 

CM 1 components: 
- Location and type of primary conveyance facility 
- Location of intakes and associated intake facilities''· 
- Number of forebays 
- Water facility components -

CM1 components: 
- Number and location of intake$ and associated 

intake facilities 
- Location of conveyances pipelines and initial 

tunnel between intake pumping plants and 
Interm'ed.i;:tte Forebay 

- North Delta. diversion cap:acity 
- Soutli Delta diversions 

CM 1 componentS! 
- Number and location of intakes and associated 

intcrke fadlittes 
- tocati<m of conveyances pipelines and initial 

tuunel between intake pumping plants and 
Intermediate Forebay 

*ii North Delta diversion capacity 
- South Delta diversions 

9-8 

E:hange in Take (Avoided, Reduced, or 
Increased) 

Take of terrestrial species due to 
construction footprint of pipeline; take 
of terrestrial and aquatic species due 
to construction and operation of north 
Delta diversion facility. 

Take of terrestrial and aquatic species 
due to construction and operation of 
north Delta diversion facility; take of 
aquatic species due to increased 
pumping at the existing south facilities. 

Take of terrestrial and aquatic species 
due to construction and operation of 
north Delta diversion facility; take of 
aquatic species due to increased 
pumping at the existing south facilities. 
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Alternatives to Take 

Alternative to Take and 
Description 

D 
Dual conveyance with 1 
intake and reduced 
north Delta diversion 
capacity (3,000 cfs). 
Reduced tidal habitat 
restoration from 65,000 
acres to 25,000 acres 

E 
Isolated conveyance 
with pipeline and 
intakes 1-5 

F 

Through Delta 
conveyance with Delta 
channel modifications 
and different intake 
locations 

G 
Reduce tidal habitat 
restoration from 65,000 
acres to 50,000 acres 
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Primary Differences between Alternative to Take and 
Preliminary Proposal 

CM1 components: 
- Number and location of intakes and associated 

intake facilities 
- Location of conveyances pipelines and initi:al 

tunnel between intake pumping plants and 
Intermediate Forebay 

- North Delta diversion capacity 
- South Delta diversions 
CM4 Components 
- Amount/location oftidalh.abitatrestored 

CM1 components: 
- Operation of e](tsting SWP and ~VP south Delta 

export facilities for Clifton Court Fore bay and 
Jones Pumping Plant 

CM 1 comppnents: 
- Location and type of primary conveyance facility 
- Number--of intake pumping plants 

Number ofdiversion pumping plants 
- fi!lmber"of intenhediate pumping plants 
- Number of fore bays 

CM4 components: 
r Amountjlocation of tidal habitat restoration 
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Change in Take (Avoided, Reduced, or 
Increased) 

Take of terrestrial and aquatic species 
due to construction and operation of 
north Delta diversion facility; take of 
aquatic species due to increased 
pumping at the existing south facilities. 
Reduced take of terrestrial species due 
to tidal habitat restoration; less 
benefits to fish. 

Take of terrestrial and aquatic species 
due to construction and operation of 
north Delta diversion facility 

Take of terrestrial species due to 
construction footprint of tunnel 
conveyance; take of terrestrial and 
aquatic species due to construction 
and operation of north Delta diversion 
facility. 

Reduced take of terrestrial species due 
to tidal habitat restoration; less 
benefits to fish. 
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Alternatives to Take 

Alternative to Take and 
Description 

H 
Increase tidal habitat 
restoration from 65,000 
acres to 75,000 acres, 
seasonally-inundated 
floodplain restoration 
from 10,000 acres to 
20,000 acres, and 
channel margin 
enhancement from 20 
linear miles to 40 linear 
miles 

No Action 

Bay Delta Conservation Plan 
Administrative Draft 

Primary Differences between Alternative to Take and 
Preliminary Proposal 

CM5 components: 
- Amount/location of seasonally inundated 

floodplain restoration 
CM6 components: 
- Amount/location of channel margin enhancement 

Preliminary proposal would not 
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Chapter 9 

Change in Take (Avoided, Reduced, or 
Increased) 

Take of terrestrial species due to tidal 
habitat restoration, seasonally
inundated floodplain restoration, and 
chattnel margin enhancement; more 
benefits to fish. 

Take of terrestrial and aquatic species 
due to not implementing the 
preliminary proposal. 
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Alternatives to Take Chapter 9 

1 

2 

9.2.1 Alternative A: Dual Conveyance Canal with West Canal, 
Intakes Wl-WS 

3 Alternative A would avoid or reduce take for some covered fish and wildlife species by altering the 
4 following components of CM1 Water Facilities and Operations.. 

5 Location and type of primary conveyance structure. 

6 Location of intakes and associated intake facilities. 

7 Number of fore bays. 

8 Water facility components. 

9 The other conservation measures would remain the same as under the J-W'~9&4*-J*"et<'l-H;Qt!il!!JI!l.llli!lt:Y 
10 Under this alternative, isolated water conveyance would occur from north 
11 south Delta through a lined or unlined canal in the west Delta. The five intakes facilities and 
12 associated facilities (e.g., sedimentation basins, solids handling facilities, int"<lke pumping plants and 
13 associated pipelines) would be located on the west bank0fthe Sacramento River and the 
14 Intermediate Forebay would not be required. The new water facility components would include the 
15 following elements. 

16 Conveyance pipelines between transition structures and canal transition structures with radial 
17 gates and stop logs. 

18 Lined or unlined canal between the intake pumping plants and an Intermediate Pumping Plant. 

19 An Intermediate Pumping Plant at the entrance of a tuh.nel would convey diverted water 
20 through the tunnel. 

21 A dual-bore tunnel extending 17 miles bet-ween the Intermediate Pumping Plant and a second 
22 canal segment. 

23 A lined or unlined canal bef\\l\reen thetu~~el exit portal and Byron Tract Forebay. 

24 Byron Tract Foreoay adjacent t0 and north of Clifton Court Fore bay. 

25 Connections to. the Banks Pumping Plant and Jones Pumping Plant, including a canal between 
26 ByroffTract Forebay and the approach canals to the Banks and Jones Pumping Plants, and sets 
27 ofgatesin the apprqach canals upstream of the connection to the canal from Byron Tract 
28 Forebay. 

29 Eight inverted culvert siphons along the conveyance alignment to convey diverted water under 
30 ten existing shallow watercourses and one rail line. 

31 Sixteen bridge crossings along the conveyance alignment. 

32 Other road and utility crossings, including drainage and irrigation facilities. 

33 A map and schematic depicting the conveyance facilities associated with Alternative A are provided 
34 in Figure and Figure The components are summarized in Table 9-1. 

35 This alternative would result in water conveyance infrastructure effects different from the ftf'<:tf**'€'~+ 
36 The total footprint of the water conveyance infrastructure would 
37 increase by 3,700 acres (65%, from 5,700 to 9,400 acres), and the length would increase by 7 miles 
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Alternatives to Take Chapter 9 

2 from 1,600 to 1,200 acres) and would be limited to the west bank of the Sacramento River. 

3 Use of isolated conveyance canals in place of tunnels would result increased surface HHf'dtt1tl!.!~s, 
4 but remove the need for the Intermediate Fore bay. The Intermediate Forebay provides a hydrologic 
5 break for the tunnel and would not be required for a surface canal. The surface acreage disturbed for 
6 primary water conveyance would increase by 4,030 acres (1,089%), from 370 acres for conveyance 
7 tunnels to 4,400 acres for isolated conveyance canals and supporting infrastructure (e.g., culvert 
8 siphons, tunnels, roads). Canal conveyance requires culvert siphons to regulate surface waters that 
9 could flow into the canal, and tunnels where the canal segments significant bodi~ of water. In 

10 addition, a road would be built on either side of the canal for access and bridges would be required 
11 to cross the canal. 

12 Alternative A would result in an increase in the total acreage affected by the water conveyance 
13 infrastructure. Overall permanent effects on natural communities would increase by compared 
14 to the 9-41.); however, location-spe~ific l+HjFJ-i**~~ls 
15 on covered species, including and species, could be reduced, Speciestake avoided or 
16 reduced is discussed in Section 9.3, Alternatives to Take.by Spe"Cit;!S Group. 

Bay Delta Conservation Plan 
Administrative Draft 

9-12 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047383-00015 



1 

Note to Reader: This is a revised working draft prepared by the BDCP consultants.-Jhis document is currently undergoing review by the Department of Water 
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Alternatives to Take Chapter 9 

Table 

2 {Note to Reviewer: This table will be populated with the results from the updated effects analysis, the 
3 EIR/EIS alternatives analysis and alternatives screening report] 

Permanent Effects 

Alternative to Take 

Natural Community PPJ.. A B c E F G H I 

Tidal perennial aquatic 

Tidal mudflat 
··········· 

Tidal brackish emergent wetland 

Tidal freshwater emergent wetland . ·. . 

Valley L-foothill riparian 

Nontidal oerennial aouatic . 

Nontidal freshwater oerennial 
emergent wetland 

Alkali seasonal wetland cornolex 

Vernal nool cornolex ., 

Mana!!ed wetland 
., ... 

Other natural seasonal wetland 
············· ······. 

Grassland < 

Inland dune scrub ······················ 

llt .1; >1 rl ,] ,, 
.1 ,] ,1 

r 

' ()~I- " .1 cl· rl ·, 

1\ rJ. 'l f\ 

"•" 
., 

el. rl 
0 I. 

1\ rl-.1 ,J "' 
·. 

... 

~/hn0n. .rl" • ~1'"' .rlc ~ . 
.. 

Cultivated hnrl"~ ·····"'~ 
. 

Total 
.. 

% Difference from conservation 
strategy "'"' 

±-J'iote: p.p = n. ·""·' ~lirninarv_proposal 

4 

5 

6 

9.2.2 Alternative B: Dual Conveyance with Intakes 1-2 and 
Reduced North Delta Diversion Capacity (6,000 cfs) 

7 Alternative B would avoid or reduce take for some covered fish and wildlife species by altering the 
8 following components of CM1 Water Facilities and Operation. 

9 Number and location of intakes and associated intake facilities. 
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Alternatives to Take Chapter 9 

1 Location of conveyances pipelines and initial tunnel between intake pumping plants and 
2 Intermediate Forebay. 

3 __ North Delta diversion capacity. 

4 

5 The other conservation measures would remain the same as under the J3-f'48-f+95-lil-H-fl+-~!t+.Q!Jlli.J!!.!J!!.!JCY 
6 Alternative B would comprise physical and structural components similar to those under 
7 the but would require only two intakes and intake pumping 
8 plants (Table 9-1). Conveyance pipelines and the initial tunnel between the intake pumping plants 
9 and the Intermediate Forebay would be adjusted to the intake locations. Water cohveyance 

10 except that this 
11 15,000 cfs from the 
12 
13 
14 map and schematic depicting the 
15 associated with Alternative Bare provided in Figure Figure 
16 operations are summarized in Table 9-1. 

17 Alternative B would result in similar total acreage affected by die water conveyance infrastructure 
18 as the Overall effects on natural communities 
19 would compared to '(h~ (Table 9-
20 3). Changes in number and location of intakes and related and north Delta diversion 
21 capacity would result in reduced or avoided effects covered species, including and 
22 species. Species take avoided or reduced fs discussed iri Section 9.3, Alternatives to Take by Species 

23 Group. 

24 

25 

9.2.3 Alternative C: Dual Conveyance with Intakes 1-3 and 
Reduced No.rth Delta Diversion Capacity (9,000 cfs) 

26 Alternative C would av;oi<i or reduce:~:ake for some covered fish and wildlife species by altering the 
27 following components of CMJ Water Facilities and Operation2_, 

28 Number and lol:;ationofintakes and associated intake facilities. 

29 Location of conveyances pipelines and initial tunnel between intake pumping plants and 
30 ·Intermediate Forebay. 

31 __ North Delta diversion capacity. 

32 

33 The other conservation measures would remain the same as under the J3-f'48-f+95-lil-H-fl+-~!t+.Q!Jlli.J!!.!J!!.!JCY 
34 Alternative C would comprise physical and structural components similar to those under 
35 the but only three intakes and intake pumping plants would 
36 be constructed. Conveyance pipelines and the initial tunnel between the intake pumping plants and 
37 the Intermediate Forebay would be adjusted to the intake locations. This alternative could convey 
38 up to 9,000 cfs from the north Delta, rather than to 15,000 cfs under the l:*'l'l-1*'15€-G 

39 
40 
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Alternatives to Take Chapter 9 

1 
2 
3 

map and schematic depicting the 
conveyance facilities associated with Alternative C are provided in Figure 4-4--;;Land Figure 
components are summarized in Table 9-1. 

The 

4 Alternative C would result in similar total acreage affected by the water conveyance infrastructure 
5 as the Overall permanent effects on natural communities 
6 would compared to the (Table 9-
7 3). Changes in number and location of intakes and related infrastructure and north Delta diversion 
8 capacity would result in reduced or avoided effects on covered species, including and 
9 species. Species take avoided or reduced is discussed in Section 9.3, Alternative$ to Take by Species 

10 Group. 

11 

12 

9.2.4 Alternative D: Dual Conveyance with Intake 1 anti 
Reduced North Delta Diversion Capacity {3,000 cfs) 

13 Alternative D would avoid or reduce take for some covered fish and wildlffe£?pecies by altering the 
14 following components of CMl Water Facilities and 
15 

16 Number and location of intakes and associated.intake facilities. 

17 Location of conveyances pipelines and initial tunnel betweenintake pumping plants and 
18 Intermediate Forebay. 

19 __ North Delta diversion capacity. 

20 

21 

22 The other conservation measures would remain the same as under the fW<~~a-G-fW9f€~illJlli.!!l!l!lillCY 
23 Alternative D woulct ip:clude physical and structural components similar to those under 
24 but only one intake and intake pumping plant would be 
25 required. Conveyance pipelines initial tunnel between the intake pumping plants and the 
26 Intermediate Forebaywould 1le adjusted to the intake location. Water could 
27 to 3,000 
28 
29 
30 
31 
32 
33 

34 Alternative D would result in similar total acreage affected by the water conveyance infrastructure 
35 as the Overall permanent effects on natural communities 
36 would to the 9-
37 
38 in number and location of intakes and related infrastructure, and 
39 north Delta diversion capacity would result in reduced or avoided effects on covered species, 
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Alternatives to Take Chapter 9 

1 including and species. Species take avoided or reduced is discussed in Section 9.3, 
2 Alternatives to Take by Species Group. 

3 

4 

9.2.5 Alternative E: Fully Isolated Conveyance with Pipeline 
and Intakes 1-5 

5 Alternative E would avoid or reduce take for some covered fish and wildlife species by altering the 
6 following component& of CM1 Water Facilities and Operation:j_, 

7 Operation of existing SWP and CVP south Delta export facilities for Clifton Court Fore bay and 
8 Jones Pumping Plant. 

9 The other conservation measures would remain the same as under the -~~e-&eGi*'GJ''!tti!:.lli!!l!!l!!!.Y 
10 Alternative E would include physical and structural stmil;:lt to those under the 
11 but use of the south Delta intakes would be discontinued. 
12 This would eliminate the need for the operation of existing SWP and CVP.south Del~a export 
13 facilities for Clifton Court Forebay and Jones Pumping Pla11t, The water facility operation would 
14 discontinue use of the south Delta intakes and convey u:pto 15,000 cfs from the north Delta. A map 
15 and schematic depicting the conveyance facilities associated with Alternative E are provided in 
16 Figure 4-4-;;Land Figure The components are.summarized in table 9-1. 

17 Alternative E would result in reduced operatiortaleffects. Otreralf.J?ermanent effects on natural 
18 communities would increase by compared to the (Table 
19 9-4JJ. This would decrease or avoid takeofiJ covered.species. This includes and Species 
20 take avoided or reduced is discusse.d in Section 9.3, Alternatives to Take by Species Group. 

21 

22 

9.2.6 Alternative F: Through Delta Conveyance with Delta 
Channel Modifications and Different Intake Locations 

23 Alternative F would avoid or reduce take for some covered fish and wildlife species by altering the 
24 following components ··Gf CM1 WaterFacilities and Operation:£ of the fH:'<~3-£€~FH'f¥&~:J;!l::Q.lli!llil£!Y 
25 

26 Location and type ofprimary conveyance facility. 

27 Numberofintake pumping plants. 
"""" 

28 Number of diversion pumping plants. 

29 Number oftntermediate pumping plants. 

30 Number offorebays. 

31 The other conservation measures would remain the same as under the J'H"9fl"~i'!G-fW9fE!G.R.!J~Il!lt:.!.illCY. 
32 Under this alternative, primary water conveyance would occur from the north Delta to the 
33 south Delta through separate channel corridors (Table 9-1). Construction of isolated pipeline or 
34 tunnel primary conveyance facilities, intake pumping plants, intermediate pumping plants, or 
35 forebays would not be required. Two fish-screened intakes would be constructed: one each at the 
36 Delta Cross Channel and Georgiana Slough. The intakes would be divided into bays to support 
37 consistent diversion capacity across the intake. Diversion pumping plants, rather than intake 
38 pumping plants, would be constructed. Water would travel through a flow collection channel and 
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Alternatives to Take Chapter 9 

1 radial gates, eventually reaching the existing channel. Once in the channel, water would flow south 
2 through the Mokelumne River and San Joaquin River to Middle River and Victoria Canal, which 
3 would be dredged to accommodate increased volumes of water. Along the way, diverted water 
4 would be guided by operable barriers. Water flowing through Victoria Canal would lead into two 
5 new canal segments and pass under two existing watercourses through culvert siphons, eventually 
6 reaching Clifton Court Forebay. From there, water would flow through existing SWP facilities, and a 
7 new intertie canal would be constructed to connect the fore bay to CVP facilities. Alternative F would 
8 include the following water conveyance-related facilities. 

9 Operable barriers on the Mokelumne River near Lost Slough and on Snodgrass Slough near the 
10 Mokelumne River, extension of Meadow Slough to the Sacramento River; and installation of an 
11 operable barrier on Meadow Slough. These facilities would provide £~.path for fish migration 
12 from the Mokelumne and Cosumnes Rivers through Lost Slough and Meadows Slough to the 
13 Sacramento River except during flood flows. 

14 On-bank diversions with fish screens at Delta Cross Channel and GeorgianaSlough. 

15 A boat lock and channel at the diversion structure at Geprgiana Slough. 

16 An operable barrier at Three mile Slough to reduce s~linity in the San Joaquin River during low 
17 Delta outflow and potentially to reduce fish mov~mentfromthe Sacramento River to the San 
18 Joaquin River. 

19 Operable barriers along Middle River at Connection Slough, Ra1lroad Cut, Woodward Canal, and 
20 immediately downstream of Victoria Canal to isolate the south Delta separate water supply 
21 corridor from Old River. 

22 Dredging along Middle River ~Milc:l.red River to Victoria Canal) and Victoria Canal to provide for 
23 gravity flow into Clifton Court Forebay. 

24 Expansion and extensi~n of Victoria Canal under West Canal, across Coney Island, and under Old 
25 River to Clifton Court Forebay. 

26 Intertie canal with a control gate between Clifton Court Forebay and the Tracy Fish Facility. 

27 Closure of the Clifton Court Eorebay inlet gate from Old River except during flood flows. 

28 Closure of channel bel;ween Old River and the Tracy Fish Facility except during flood flows. 
29 Closure would include channel modification to allow continued access to River's End Marina 
30 from Old River. 

31 ·.Operable barriers along the San Joaquin separate fish movement corridor at the upstream 
32 confluence ofOid River and the San Joaquin River (Head of Old River), Fisherman's Cut at False 
33 River, and Franks Tract to isolate Old River (San Joaquin separate fish movement corridor) from 
34 the San Joaquin River. 

35 A pumping plant on the San Joaquin River at the Head of Old River to convey additional flows 
36 with organic material into Old River. 

37 A pumping plant on Middle River upstream of Victoria Canal to convey additional flows with 
38 lower salinity than Old River into Old River. 

39 A map and schematic depicting the conveyance facilities associated with Alternative F are provided 
40 in Figure Figure and Figure The components are summarized in Table 9-1. 
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Alternatives to Take Chapter 9 

1 The water supply operations of this conveyance facility could convey up to 15,000 cfs from the north 
2 Delta. 

3 Alternative F would result in fewer water conveyance infrastructure effects than the ~'*fH:t£ecG 
4 Overall, permanent effects on natural communities would decrease by 
5 (Table 9-4J). Effects on covered 
6 species, including species, would be reduced. Species take avoided or reduced is 
7 discussed in Section 9.3, Alternatives to Take by Species Group. 

8 9.2.7 

10 Alternative G would avoid or reduce take for some covered fish and wildlife species by altering the 
11 following components of CM4 Restomtion of the AA'*fH:t£ecG 

12 

13 Amount of tidal habitat restored. 

14 The other conservation measures would remain the sarne as urii:l.er the ~~-e-5-ecGi*~~·.IILlli!lli!.lil!.:Y 
15 The amount of tidal habitat restored would be reduced from 65,000 to 50,000 acres. 

16 Overall permanent effects on natural communities wouldidecrease by compared to the 
17 Changes in the extent of tidal restoration would result in 
18 reduced or avoided effects on covered species, irr~luding and species. Species take 
19 avoided or reduced is discussed in Section 9.3, Alternatives .. to Take by Species Group. 

20 

21 

22 

23 

9.2.8 Alternative H: 'Increase +Hih!t+~Kll+~~i!!M~i!M+Yf+~ 
75,000 Acres, Seasonally Inundated Floodplain 
Restoration to 20,000 Acres, and Channel tv+i:!!~* 
AiiBKtitf:!!.@!G!!! Enhancement to 40 Linear Miles 

24 Alternative kl. would 'avoid or. reduce take for some covered fish and wildlife species by altering the 
25 following components Seasonal 
26 InundatedFloodplain Restoration, and CM6 Channel Margin Habitet Enhancement. 

27 

28 

29 

Amount of seastrrt~l inundated floodplain restored. 

30 The otherconservation measures would remain the same as under the conservation strategy. 
31 Conservation components under Alternative H would be similar to those for the :e-R:H'l-17S€cG 

32 but~~~~~~~~~~*h~~~~Htt~~~~~~ 

33 acres rather than 10,000 acres of seasonally inundated 
34 floodplain would be restored, and 40 linear miles rather than 20 linear miles of channel ffia.f.g+R-

35 would be enhanced. 

36 Overall permanent effects on natural communities would increase by compared to the 
37 (Table 9-4;1); however, the amount 
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Alternatives to Take Chapter 9 

1 restored would increase by 10,000 acres (15%), seasonally inundated 
2 floodplains restored by 10,000 acres (100%), and channel enhanced 
3 linear miles (100%). This would result in increased benefits to XX covered species, including 
4 and species. Species take avoided or reduced is discussed in Section 9.3, Alternatives to Take by 
5 Species Group. 

6 9.2.9 Alternative I: No Action 

7 Alternative I would avoid or reduce take for some covered fish and wildlife species without 
8 implementing the This alternative would include continued 
9 operation of the SWP and CVP, ongoing conservation programs and policies by government and 

10 nonprofit entities, projections related to climate change, and annual actioi1.s that vary every year. 
11 Water conveyance operations would continue atthe south Delta SWP f CVP facilities witllthrough-
12 Delta conveyance only under currently authorized operational criteria (Table,9-1). 

13 [Note to Reviewers: detailed description pending.] 

14 Overall permanent effects on natural communities would decrease by compared to the 
15 (Table 9-4l). Effe~ts on II covered species, including 
16 and species, would be reduced. Species take avoided or red,uced is discussed in Section 9.3, 
17 Alternatives to Take by Species Group. 

18 9.3 Alternatives to Ta:ke by Species Group 
19 [Note to Reviewers: detailed analysis pending.] 

20 This section summarizes how thelevel.~ftake would differ for all covered fish and wildlife species 
21 by each alternative to take, With sutnmarles provided in +il~~~-J.jjLQ.!:U~_rnr 
22 The same alternative to take may eliminate, reduce, not change, or increase take of 
23 any particular covered species. I tis important to understand how take would change by species as 
24 well as by alternative. 

25 This section is organized by species group to facilitate review by the fish and wildlife agencies and 
26 enable their findings by species. For each species group, the alternatives to take that would avoid or 
27 reduce take are identified, and measures to avoid or reduce take are described. These descriptions 
28 and comparisons are based on quantitative data such as geographic information system (GIS) 
29 overlays o(species.habitat distribution models, modeling results of operations scenarios on key 
30 stressors of covered fish, and best professional judgment. The modeling tools used are the same in 
31 most instances as those used in Chapter 5, Effects Analysis, but described in much less detail to 
32 enable easy comparisons (more detailed comparisons are provided in the EIR/EIS). 

33 Table through Table summarize the outcomes of the alternatives to take analysis, 
34 including the net effect of each alternative, evaluated under the following three criteria. 

3 5 Level of incidental take expected to result or conservation benefit likely to accrue 
36 compared to 5-point bubble scale is used to 
37 indicate how the level of take or conservation benefit is expected to change~~='"""-'~ 
38 species compared to the ~~~!G-JFH'f~E+J;tiT!!!!l!!llliLQ!:Qllillilll· 

Bay Delta Conservation Plan 
Administrative Draft 

9-19 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047383-00022 



1 
2 

3 
4 

5 
6 
7 

Note to Reader: This is a revised working draft prepared by the BDCP consultants.-Jhis document is currently undergoing review by the Department of Water 
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Alternatives to Take Chapter 9 

Consistent with the BDCP overall goals and objectives~,_ The consistency of each alternative 
to take with BDCP goals and objectives is indicated by yes or no. 

Practicability~,_ The practicability with regard to cost, logistics, and technology for each 
alternative to take is indicated by yes or no. 

In the following subsections, the level of incidental take expected to be reduced is evaluated. 
Evaluation of conservation benefits likely to accrue, consistency with the BDCP overall goals and 
objectives, and practicability discussed in Section 9.4, Conclusions. 
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comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document during the formal public review and comment period.-_Responses will be prepared only on comments 
submitted in the formal public review and comment period. 

Alternatives to Take Chapter 9 

1 Table 9-~. Alternatives to Take Evaluation Summary: Fish 

I 

I 

2 

Evaluation Criteria 

level of Incidental Take Expected to Result or Conservation Benefit likely to Accrue Compared Consistent with the BDCP 

with'"' _P~ Overall Goals and Objectives Practicability 

Sacramento Central Valley 
Central River Winter- Central Valley Fall- and late Fall-
Valley Run Chinook Spring-Run Run Chinook Delta Longtin Ecosystem Water Supply 

Alternative Steel head Salmon Chinook Salmon Salmon Smelt Smelt Restoration Reliability Cost logistics Technology 

A Ye$ "%! Yes No No No 

B 
1 
Yes 

.· 
Yes Yes No Yes .··· 

c * * -- * * . 
D 

I 

E . . ·1. I • 

F ' G ... 

H 

I .• 

Notes:a. 
Level of incidental take expected to result or conservation ~vmJ'"_'.u.~~ ·r 5-point bubble scale is used to indicate 
how the level of take or conservation benefit is expected to change for a r:om(CJrf'rf ·r ·r · orooosal. 

* Take is likely to increase substantially. 

* Take is likely to increase measurably but not substantially. 

-- No change in take or conservation benefit is likely.to occur. 

* Conservation benefit is likely to increase measurably but not substantially. 

* Conservation benefit is likely to increase substantially, 

Consistent with the BDCP overall goals and objectives: The conSistency of each alternative to take with BDCP goals and objectives is indicated by yes or no. 
Practicability: The practicability with regard to•~tost, logistics, and te-chpology for each alternative to take is indicated by yes or no. 
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Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau a/Reclamation and does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior 
to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document during the formal public review 
and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Alternatives to Take Chapter 9 

1 Table 9-&l!. Alternatives to Take Evaluation Summary: Fish 

2 

Evaluation Criteria ···. 

level of Incidental Take Expected to Result or Conservation Benefit likely to Consistent with the BDCP 
Accrue Compared with Preliminary Proposal Overall Goals and Objectives Practicability 

Sacramento White North American Pacific River Ecosystem ·. Water Supply 
Alternative Splittail Sturgeon Green Sturgeon lamprey lamprey Restoration Reliability Cost logistics Technology 

A Yes Yes No No No 

B Yes .. :'fes Yes No Yes 

c * * -- * * "+, "" 
D 

E ·••·············• 

F 
····· 

. .• I 

G 
.·· ..• 

······· 

.. 

H . 

I .. 

Notes 

Level of incidental take expected to result or conservation benefit likelyfo accrue compared to preliminary proposal: A 5-point bubble scale is used to indicate 
how the level of take or conservation benefit is expected to change for a species compared to the preliminary proposal. 

* Take is likely to increase substantially. 

* Take is likely to increase measurably but not substantially. 

-- No change in take or conservation benefit is likely! to occur. 

* Conservation benefit is likely to increase measuraoly . .Outnot substantially. 

* Conservation benefit is likely to increase substantially, 

Consistent with the BDCP overall goals and objectives: The consistency of each alternative to take with BDCP goals and objectives is indicated by yes or no. 
Practicability: The practicability with re~afd ta cost, lngisties,arultechnology for each alternative to take is indicated hy yes or no. 
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Alternatives to Take Chapter 9 

1 Table 9-~. Alternatives to Take Evaluation Summary: Mammals 

2 

Evaluation Criteria 

level of Incidental Take Expected to Result or Conservation Benefit likely to Accrue Consistent with tfte BDCP 
Compared with Preliminary Proposal Overall G~ls and Objectives Practicability 

Salt Marsh Riparian Water 
San Joaquin Riparian Harvest Brush Townsend's Suisun Ecosystem Supply 

Alternative Kit Fox Wood rat Mouse Rabbit Big-Eared Bat Shrew Restoration Reliability Cost logistics Technology 

A Yes Yes No No No 

B Yes 
······· 

•····· Yes Yes No Yes 

c * * -- * * . 

D ·· ....... : 
E 

············ 
·· ... 

F ·. 

G 

H 

I 

J 
K 

L 

M 

N I 

0 
., 

Notes 
Level of incidental take expected to result or conserVation benefit likely to accrue compared to preliminary proposal: A 5-point bubble scale is used to indicate 
how the level of take or conservation benefit is expected to chtmg~ fpr a species compared to the preliminary proposal. 

* Take is likely to increase substantially. 

* Take is likely to increase measurably but not substantially. 

-- No change in take or conservation ben_efit is likely to occur. 

* Conservation benefit is fikely.to increase measurably but not substantially. 

* Conservation benefit is likely to_ increase substantially. 

Consistent with the BDCP overall gf:r;ils and objectives: The consistency of each alternative to take with BDCP goals and objectives is indicated by yes or no. 
Practicability: The practicability with regard to cost, logistics, and technology for each alternative to take is indicated by yes or no. 
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and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Alternatives to Take Chapter 9 

Table Alternatives to Take Evaluation Summary: Birds 

Evaluation Criteria 

level of Incidental Take Expected to Result or Conservation Benefit likely to Accrue Consistent with the BDCP 
Compared with Preliminary proposal Overall Goals and Objectives Practicability 

Western Wat~; , Suisun Yellow- Western Yellow-
Tricolored Song Breasted least Bell's Burrowing Billed Ecosystem Supply 

Alternative Blackbird Sparrow Chat Vireo Owl Cuckoo Restoration Reliability Cost logistics Technology 

A Yes 
······ 

Yes No No No 

B Yes Yes Yes No Yes 

c * * -- * * 
... 

A• 

D 
<. 

E ·c:, '· · .... 
F '·· 

G 

H ... 

I 

Notes 
Level of incidental take expected to result or conservation benefit likely to accrue compared to preliminary proposal: A 5-point bubble scale is used to indicate 
how the level of take or conservation benefit is expected to change for a Slfecies cdmP:ared to the preliminary proposal. 

* Take is likely to increase substantially. I 
* Take is likely to increase measurably but not substantf~lly. 

-- No change in take or conservation benefil>is likely to occU1\ 

* Conservation benefit is likely to increase meaiurably but not s~bstantially. 

* Conservation benefit is likely to in.c:reas~ substantially. 

Consistent with the BDCP overall goat3 and objectives: The consistency of each alternative to take with BDCP goals and objectives is indicated by yes or no. 
Practicability: The practicability with regard to cdst,logistics,and technology for each alternative to take is indicated by yes or no. 
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Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau a/Reclamation and does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior 
to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document during the formal public review 
and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Alternatives to Take Chapter 9 

Table Alternatives to Take Evaluation Summary: Birds 

Evaluation Criteria 

level of Incidental Take Expected to Result or Conservation Benefit likely to Accrue Consistent witl:l the BDCP 
Compared with Preliminary Proposal Overall Goals and ObJectives Practicability 

Greater White- Water 
California Sandhill California California Swainson's Tailed Ecosystem Supply 

Alternative least Tern Crane Black Rail Clapper Rail Hawk Kite Restoration Reliability Cost logistics Technology 

A · .. · . .Yes Yes No No No 

B Yes "Yes Yes No Yes 

c * * -- * * .... ·· .. ' ' .. 

D < 
E ~ ········ 

... 

F •. 

G 

H 

I . .. · 

Notes: 
Level of incidental take expected to result or conservation benefitlik~~¥ to a~crue compared to preliminary proposal: A 5-point bubble scale is used to indicate 
how the level of take or conservation benefit is expected to change for q speeies compared to the preliminary proposal. 

* Take is likely to increase substantially. 

* Take is likely to increase measurably but not substantially.·· 

-- No change in take or conservation benefit is likely to 

* Conservation benefit is likely to increase measurably but not substantially. 

* Conservation benefit is likely to increase'substanti.ally. 

Consistent with the BDCP overall goals a,lld objective~: The cQ"n~istency of each alternative to take with BDCP goals and objectives is indicated by yes or no. 
Practicability: The practicability with regard to cdst, logistics, and technology for each alternative to take is indicated by yes or no. 
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Alternatives to Take Chapter 9 

Table Alternatives to Take Evaluation Summary: Reptiles and Amphibians 

Evaluation Criteria 

level of Incidental Take Expected to Result or Conservation Benefit likely to Consistent with the BQCP Overall 
Accrue Compared with Preliminary Proposal Goals and Objectives Practicability 

Giant California California 
. 

' 
Garter Western Red-legged Western Tiger Ecosystem Water Supply 

Alternative Snake Pond Turtle Frog Spadefoot Salamander Restoration Reliability Cost logistics Technology 

A Yes Yes No No No 

B Yes Yes Yes No Yes 

c * * -- * * .. 
D ····« 

E 

F ·. 

G 

H 

I > .. · 

Notes: 
Level of incidental take expected to result or conservation benefitlik~~¥ to a~crue compared to preliminary proposal: A 5-point bubble scale is used to indicate 
how the level of take or conservation benefit is expected to change for q speeies compared to the preliminary proposal. 

* Take is likely to increase substantially. 

* Take is likely to increase measurably but not substantially.·· 

-- No change in take or conservation benefit is likely to 

* Conservation benefit is likely to increase measurably but not substantially. 

* Conservation benefit is likely to increase'substanti.ally. 

Consistent with the BDCP overall goals a,lld objectives: The cQ"n_sistency of each alternative to take with BDCP goals and objectives is indicated by yes or no. 
Practicability: The practicability with regard to cdst, logistics, and technology for each alternative to take is indicated by yes or no. 

Bay Delta Conservation Plan 
Administrative Draft 

9-26 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047383-00029 



Note to Reader: This is a revised working draft prepared by the BDCP consultants.-_This document is currently undergoing review by the Department of Water Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, 
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Alternatives to Take Chapter 9 

1 Table 9-2. Alternatives to Take Evaluation Summary: Invertebrates 

2 

Evaluation Criteria 

level of Incidental Take Expected to Result or Conservation Benefit likely Conslst~nt with the BDCP 
to Accrue Compared with Preliminary Proposal Overall Goal5cand Objectives Practicability 

Valley ' 
Elderberry ············• Water 
longhorn Vernal Pool Conservancy longhorn Vernal Pool Midvalley California Ecosystem Supply 

Alternative Beetle Tadpole Shrimp Fairy Shrimp Fairy Shrimp Fairy Shrimp Fairy Shrimp lindari$11a Restoration Reliability Cost logistics Technology 

A . Yes Yes No No No 

B Yes Yes Yes No Yes 

c -- * * 
* 

D 

E 

F 

G """. 

H 

I ·•··· .. 

Notes 
Level of incidental take expected to result or conservation benefit likely to accrue conipa:red to preliminary proposal: A 5-point bubble scale is used to indicate how the level of take 
or conservation benefit is expected to change for a species compared to the preliminary:proposal. 

* Take is likely to increase substantially. 

* Take is likely to increase measurably but not substantially. 

-- No change in take or conservation benefit is likely to oeeQ.r. 

* Conservation benefit is likely to increase measurablybhtnot sul:)st(l.ntially. 

* Conservation benefit is likely to increase substantially. 

Consistent with the BDCP overall goals and obJ~~tives: The consistency of each alternative to take with BDCP goals and objectives is indicated by yes or no. 
Practicability: The practicability with regard to cost,Jogistics, and technology for each alternative to take is indicated by yes or no. 
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does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Alternatives to Take Chapter 9 

9.3.1 Fish 
2 Each alternative to take is evaluated to assess how take of fish species would be expected to change. 
3 This section summarizes the results of the evaluation, and focuses on those alternatives to take that 
4 would reduce or avoid take of one or more fish species. Alternatives to take that increase take of 
5 covered fish (if any alternatives do so) are mentioned but are not the focus of the analysis. 

6 Table provides a qualitative summary of how take of fish, by species and life stage, is expected 
7 to change under each alternative to take. 

8 

9 
10 
11 
12 
13 

14 
15 

16 

17 
18 
19 
20 

21 
22 

23 

9.3.2 Mammals 
Each alternative to take is evaluated to assess how take of mammal species would be expf?cted to 
change. This section summarizes the results of the evaluation, and focuses (;)p. those alternatives to 
take that would reduce or avoid take of one or more mammal species .. Alternatives to take that 
increase take of covered mammals (if any alternatives do so) are mentioned. but are not the focus of 
the analysis. 

Table provides a qualitative summary of how take of mammals, by species, is expected to 
change under each alternative to take. 

9.3.3 Birds 

Each alternative to take is evaluated to assess how take of bird species would be expected to change. 
This section summarizes the results oftfle evaluation, and fo:cuses on those alternatives to take that 
would reduce or avoid take of one or morel{ird species. Alternatives to take that increase take of 
covered birds (if any alternatives dosO:) .are mentioned but are not the focus of the analysis. 

Table- provides a qualitative summary dfhow take of birds, by species, is expected to change 
under each alternative total$e. 

9.3.4 Reptiles and Amphibians 

24 Each alterna~ive to take is evalu'ated to assess how take of reptile and amphibian species would be 
2 5 expected to change .. This section summarizes the results of the evaluation, and focuses on those 
26 alternatives to take tliat would reduce or avoid take of one or more reptile and amphibian species. 
27 Alternatives to take that increase take of covered reptiles and amphibians (if any alternatives do so) 
28 are .. mentioned but are not the focus of the analysis. 

29 Table';g-l~provides a qualitative summary of how take of reptile and amphibian, by species, is 
30 expectedto change under each alternative to take. 

31 9.3.5 Invertebrates 

32 Each alternative to take is evaluated to assess how take of invertebrate species would be expected to 
33 change. This section summarizes the results of the evaluation, and focuses on those alternatives to 
34 take that would reduce or avoid take of one or more invertebrate species. Alternatives to take that 
35 increase take of covered invertebrate (if any alternatives do so) are mentioned but are not the focus 
36 of the analysis. 
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Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
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Alternatives to Take Chapter 9 

Table provides a qualitative summary of how take of invertebrates, by species, is expected to 
change under each alternative to take. 
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Alternatives to Take Chapter 9 

1 Table 9-3!_. Summary of Expected Changes to Take by Alternative for Fish Species 

Aquatic Species Effects 
•········ 

Species/ Flow, Passage, Habitat 
Life Stage Alternative Entrainment Temperature, Salinity Toxics Restoration 

Total 

Symbols: 
0 = no change from preliminary proposal, take would be the same or nearly th~same. 

= negative effects reduced, take would be reduced. 
+ = negative effects increased, take would be increased. 
nja = no effect from preliminary proposal or alternative. 

2 

3 I Table 9-4l. Summary of Expected Changes by Alternative to Take for Mamm;lls 

4 

"'% Species Effects 
.·· 

Habitat RemoVal ·····• Habitat Degradation 

Species Alternative Permanent Temporary ,Periodic Permanent Temporary 

··························· 

Total <~;-_ 

Symbols: 
. ···········• 

0 = no change from preliminary pr:pposal, take .. wouiCl. be the same or nearly the same. 

= negative effects redu,c~d, take would be reduced. 
+ = negative effects increased, take wouldbe increased. 
nja = no effect from preliminat:y proposal or alternative. 
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Alternatives to Take Chapter 9 

1 Table 9-5~. Summary of Expected Changes by Alternative to Take for Birds 

Species Effects 

Habitat Removal Habitat Degradation 

Species Alternative Permanent Temporary Periodic Permanent Temporary 

Total 

Symbols: 
0 = no change from preliminary proposal, take would be the same or nearly thesame. 

= negative effects reduced, take would be reduced. ">' 

+ = negative effects increased, take would be increased. 
nja = no effect from preliminary proposal or alternative. 

2 

3 I Table 9-6!. Summary of Expected Changes by Akernative to Takei.or Reptiles and Amphibians 
·• . 

4 

.•. 
Species Effects 

Habitat Removal "< Habitat Degradation . 
Species Alternative Permanent Temporary Periodic Permanent Temporary 

1 .•• 

Total 
... "%' ~ ~ ...... 

< · ... 
······· 

Symbols: 1 

0 = no change from preliminary proposal, take would be the same or nearly the same. 

= negative effects reduced, take would be red.uced. 
+ = negative effects increased, take would be increased. 
nja = no effect from preliminary prap~sal or alternative. 
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Alternatives to Take Chapter 9 

1 Table 9-7l2_. Summary of Expected Changes by Alternative to Take for Invertebrates 

2 

Species Effects 

Habitat Removal Habitat Degradation 

Species Alternative Permanent Temporary Periodic Permanent Temporary 

Total 

Symbols: 
0 = no change from preliminary proposal, take would be the same or nearly the same. 

= negative effects reduced, take would be reduced. 
+ = negative effects increased, take would be increased. 

nja = no effect from preliminary proposal or alternative. 
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does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Alternatives to Take Chapter 9 

9.4 Conclusions 
conservation benefits likely to accrue, consistency with the BDCP overall goals and 

objectives, and practicability _+.s-arediscussed in this 

9.5 References 
U.S. Fish and Wildlife Service and National Marine Fisheries Service. 1996. Habitat Conservation 

Planning and Incidental Take Permit Processing Handbook. November.4,Available: 
<http:/ jwww.nmfs.noaa.gov jpr jpdfsjlawsjhcp_handbook.pdf>. 
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BDCP Review Document Comment Form 

Document: Preliminary Draft-Chapter 9, Alternatives to Take (clean version) 

Comment Source: Federal Agencies (USFWS and NMFS) 

Submittal Date: January 6, 2012 

..... Page# Section# Line# Comment 
!: > Q) u 
E !: 

E 
Q) 
bD 

0 <( 
u 

l Overall Figures FWS Why do some of the alternatives to take have 
alignment figures and others not? Should be 
consistent among the reporting of the alternatives. 

2 Overall FWS Terrestrial conservation is also a large portion of the 
Plan and should be discussed more in this Chapter. 

3 Overall FWS There needs to be clear documentation in the admin 
record on how each alternative will lead to a 
decreased level of take. Each alternative needs to 
have a clear analysis of how the level of take for 
covered species is reduced. 

4 9-l FWS More detail could be provided in the HCP in this 
Chapter on the evolution process of the proposed 
project and how these Alternatives to Take were 
developed. 

5 9-2 28-29 NMFS I don't think it should be characterized as the "most 
promising" elements. There was not always 
consensus or agreement on many elements so 

ICF Response 

Conveyance schematic used for all 
alternatives instead. 

Rationale for alternative selection is 
explained in chapter; two alternatives (G 
and H) include approaches with 
substantial consequences for nonfish 
species. 
Agreed. This analysis will be based on 
results from the EIR/EIS alternatives 
analysis. 

EIR Ch.3 discusses evolution of the 
alternatives and Ch3 of the HCP 
includes discussion of how the 
Conservation Strategy was developed. 
Level of details left as is. 
Text updated as suggested. 
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..... Page# Section# Line# Comment ICF Response 
!: > Q) u 
E !: 

Q) 
E bO 
0 <( 
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perhaps it should say simply "promising elements 
were synthesized into the PP etc." which leaves open 
the door for alternatives which this chapter is about. 

6 9-2 30 FWS Add language to note that the elements of the Text updated as suggested. 
proposed project were synthesized to "provide for 
conservation of covered species" as well as 
"modernize water conveyance infrastructure" 

7 9-3 15 FWS Restoration is likely to occur in the ROAs for tidal Agreed, text revised. 
marsh restoration. However, there are other 
restoration components to the Plan, such as grassland 
restoration, that can occur elsewhere in the Plan Area 
besides the ROAs. Be consistent with the use of the 
terminology ROA. 

8 9-3 18 NMFS Remove "every" from before species Text updated as suggested. 
9 9-3 17 FWS Replace 'other' with 'the'. Deleted "other", "the" does not seem 

necessary. 
10 9-3 18-19 NMFS This statement does not seem in line with EA. See text, conservation measures would 

According to the project proponents, CM like # 15 reduce take. Also, see comment# 11. 
and # 16 would decrease project related mortality and 
therefore reduce take? 

ll 9-3 18-20 FWS Regarding: Conservation measures such as CM3 This analysis currently awaits results 
Natural Communities Protection and the measures to from the EIR/EIS alternatives analysis. 
reduce other stressors to covered species (CM12 
through CM23) have only neutral or beneficial 
effects on every covered species. Has the effects 
analysis results shown this? Since the effects analysis 
results are not reported in this draft version of the 
Chapter it is difficult to assess the accuracy of this 
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!: > Q) u 
E !: 

Q) 
E bO 
0 <( 
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statement. This should be reassessed once the effects 
analysis results are in. 

12 9-3 Table 3 FWS Table 9-3 says that reduced tidal marsh acreage from Yes. Changed to: "Reduced take of 
65,000 to 50,000 ac will result in "more benefits to terrestrial due to tidal habitat 
fish". Is this a typo ? restoration; benefits to fish" 

l3 9-6 Alternative FWS \Vhy was the decreased tidal marsh restoration Text revised to add tidal marsh 
to Take D component of the EIR/EIS alternative not included in restoration. 

this Alternative to Take? 
14 9-7 Alternative FWS When during the BDCP process has a tidal See response to comment 16. Variation 

to Take G restoration component of 50,000 target acres been in tidal restoration acreage is not 
analyzed? This appears to be new information evaluated in the draft alternatives 
presented. Will this be included as part of the screening report currently in preparation. 
alternatives screening report that CH2MHill has been 
preparing for the EIR/EIS? Will this then be included 
as an alternative in-between the bookend spectrum of 
alternatives analyzed? 

15 9-7, FWS Why is there a description of increase take when the Take not completely removed by 
Table alternatives described are supposed to reduce the alternatives to take. Relative change in 
9-3 level of take. Is an overall comparison going to be take for individual species discussed in 

included that discusses the net level of reduced take? 9.2.1-9.2.9 and Table 9.5- 9.11. 
16 9-9 Alternative last FWS How does a reduction in tidal habitat restoration to 1st part: addressed per comment 12. 

to Take G, column 50,000 from 65,000 acres result in more benefit to 2nd part: The 75,000 acres is simply a 
fish species? Especially since Alternative H has an number that is greater than the 
increase from 65,000 to 75,000 acres and also is Preliminary Proposal for purposes of 
reporting more benefits to fish. This seems counter evaluation, to identify qualitative 
intuitive to the premise of the Plan? This will need to differences relative to the PP. We invite 
be explained. Recommend revising as appropriate. suggestions of an alternative acreage 
Glad to see an analysis that looks at tidal marsh figure for evaluation in this alternative. 
acreages greater and less than 65,000 acres. The 
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agencies have requested this be done in past 
comments. How did ICF come up with 75,000 acres 
as the target acreage for tidal marsh? It would be 
good to hear how 75,000 acres was landed upon by 
the consultants. This reasoning should be shared with 
the agencies. Recommend providing this reasoning 
within the evolution discussion in this Chapter. 

17 9-9 34-38 FWS How a large increase in footprint impacts could This analysis currently awaits results 
result in decreased take needs to be more fully from the EIR/EIS alternatives analysis 
explained. 

18 9- FWS Sections 9 .2.2 thru 9 .2.4 never mention that fewer The trade-off between the number and 

I llthru NDDs logically leads to less impingement and size ofNDDs will be discussed in the 
1-12 predation of fish at those proposed facilities, which alternative analysis. 

leads to less take relative to the prelim proposal. 
This will be weighed against any presumed increase 
in south Delta pumping relative to the prelim 
proposal, but it isn't clear from what's written that 
this trade off will be evaluated. 

19 9- FWS Section 9 .2.4 says that "Alternative D would result in This analysis currently awaits results 
12 similar total acreage affected by the water from the EIR/EIS alternatives analysis 

conveyance infrastructure." I can see how this may 
true at the scale of the whole Delta, but this is the 
alternative with 1 NDD inlace holder text stead of 5 
Need info-- including the comparison of acres 
affected to back up statements like this. 

20 9-13 FWS The length of section 9.2.6 (thru Delta plus) makes it Three figures included: alignment map, 
difficult to see how the conclusion that it results in fish movement corridor and water 
less infrastructure than the prelim proposal seems supply corridor. 
difficult to accept without the Figure (map) which is 
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not included. 
23 9-16 19 FWS We are looking to analyze alternatives that reduce Clarified with "increase or decrease" to 

the take levels. Do not see that a bubble scale for further define "change" measured by 
reduced take is included. bubble scale. 

22 9-17 FWS Table 5 is incomplete and therefore a thorough Completion of the table currently awaits 
review is difficult to do. results from the EIR/EIS alternatives 

analysis 
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Bay Delta Conservation Plan 
Review Document Comment Form 

Document: Chapter 9 Alternatives to Take 
Name: Combined State Comments 
Affiliation 
Comment Submittal Date: December 14,2011 
Comment Responses Complete: February 24, 2012 

Comment Page# Section Line# Comment 
# # 

1 General- Proposed Project should read "Preliminary Proposal" 
Global 

2 9-1 9.1 13-21 This paragraph is unnecessary. Repeats the BDCP purpose 
which has been stated numerous time prior to Chapter 9. This 
is a function ofhow the chapters were drafted by SAIC as 
standalone elements but now as the chapter are moving 
towards one comprehensive document this type of redundancy 
needs to be edited out. Furthermore, it really does nothing to 
set the stage for this Chapter. Delete. 

3 9-1 9.1 19 Recommend after "conservation measures" the phrase "to be 
implemented within" the Plan Area 

4 9-1 9.1 20 This comment is intended to apply to every section where the 
9-2 9.1.2 23 Plan's goal is stated as "restoring, protecting water supply, 
9-3 9.1.2 32 water quality and ecosystem health." Reconunend that goal 

more accurately reflects language of planning agreement 
which specifies many goals including to provide for 
conservation and mgmt of species AND "to allow projects to 
proceed that restore and protect water supply, water quality 
and ecosystem health." 

5 9-1 9.1 23 When referencing "dual goals", important to note that the 
planning agreement specifies many goals, among them the 
NCCP A regulatory stnd of conservation and mgmt of species. 

6 9-1 9.1 23 Add "restoring" before "water". Change "supply" to" 
supplies" Insert "and" before "reliability. Ensure definition of 
"restored water supply" is explained or referenced 

Disposition 

Global update applied. 

Paragraph deleted. 

Paragraph deleted. 

Ignore - conflicts with specific direction on 
wording 

Ignore -conflicts with specific direction on 
wording 

Ignore -conflicts with specific direction on 
wording 
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Comment Page# Section Line# Comment Disposition 
# # 

7 9-2 Recommend a cross-reference or brief description of the " Chapter 3 reference inserted. 
Preliminary Proposal" 

8 9-2 9.12 31 "Contribute to Recovery" should be modified to reflect the Text updated as recommended 
NCCP A regulatory stnd. Reconunend "achieve covered 
species recovery within the plan area to the extent possible." 

9 9-3 9.1.2 6-28 The text and Table 9-1 is out of place. Too much detail on Text moved as suggested. 
water operations before the alternatives have even been 
introduced. On Table 9-1 the reader has no idea what 
alternatives PP1 through I are. And this much specificity is on 
changes to the conveyance is not necessary for the main 
purpose of this section: Evaluation Process. Simply include a 
paragraph on how alternatives to take were developed, what 
they represent, and the process that was used to consider them. 
Move/merge most of this text plus Table 9-1 to Section 9-2 
and delete redundancy. 

10 9-3 9.1.2 16-17 Some chapters indicate 24CM but only 23 is mentioned here. The updated list includes 22 CM. Text 
If CM 24 is not to be included in this description, suggest a updated. 
sentence as to why. 

11 9-3 9.1.2 18 Insert "impacts" after "neutral" Impact inserted. 
12 9-3 9.1.2 32 Insert "improving ecosystem health and" after "objectives of' Text updated as recommended. 
13 9-3 9.1.2 33 Delete "ecosystem health" and insert "reliability" Text updated as recommended. 
14 9-3 9.1.2 34 Suggest also using the term "reasonable" along with Text updated as recommended. 

practicability. 
15 9-4 9.1.2 Table 9- Suggest using a blank circle or some symbol for the empty Not incorporated. Makes Table cluttered. 

1 cells. 
16 9-5 9.1.3 Table 9- The relationship to the EIR/S is difficult to understand without Sentence inserted: A description of the 

2 pointing the reader to a reference as to where the EIR/S EIR/EIS alternatives can be found in Chapter 3 
alternative is defined. of the EIR/EIS that accompanies this docmnent 

17 9-5 9.1.3 All This section is also out of sequence. It is important to Table 9-2 and 9-3 have been combined and 
distinguish between Alternatives to Take and EIR/S included in Section 9-2 
alternatives but the section is discussing specific alternatives to 
take before they have even been introduced. Move this section 
after section 9.3 Also, how is the reader suppose to know what 
EIR/S alternative 1 C through 7 are? Don't really see the value 

2 
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Comment Page# Section Line# Comment Disposition 
# # 

in the Table and suggest considering deleting or at least 
changing format. 

18 9-5 9.1.3 16-18 In summary form, explain the reason for the differences Sentence added: Alternatives to Take are 
between the EIR/EIS alternatives and the BDCP alternatives limited to those alternatives that reduce or 

avoid take to one or more covered species. The 
EIR/EIS Alternatives examine alternatives that 
reduce or avoid effects to all resource areas. 

19 9-7/8 Table In assessing the Change in Take for the alternatives that reflect This analysis currently awaits results from 
9-3 reduced diversion capacity at North facility intakes need to the effects analysis (Chapter 5) and the 

consider two things: 1) take that would result under this EIR/EIS alternatives analysis. 
alternative from increased pumping at the existing south 
facilities and 2) that take would not necessarily be reduced 
because species impact are not linearly related to the quantity 
of water diverted. 

20 9-8 Table Given that tidal habitat restoration is the # 1 cause of take of all We are open to using a figure like 25,000 or 
9-3 BDCP actions Alternative G doesn't seem like it really 30,000 acres and would like to discuss 

provides a reasonable alternative. Just reducing tidal habitat formulation of this alternative with the 
restoration by 15,000 acres is too minimal. Suggest changing interested agency staff. 
this alternative to 25,000 or 30,000 acres of restoration or add 
another alternative the provides a meaningful look at what take 
would be avoided or reduced by scaling back the habitat 
component of the program. 

I 21 General 9.2 Table Suggest removing Tables 9-4 and sequence until done No change necessary 
-Global 9.4 & evaluating. 

9-10 there-
after 

22 9-11 9.2.2 18-20 How similar in tern1s of total acreage impacted? Isn't there This analysis currently awaits results from 
some difference because of reduced diversion capacity? the EIR/EIS alternatives analysis 

23 9-11 9.2.2 This alternative does not state that with reduction in Alternative to Take descriptions updated to 
preferential diversions in the north diversions at exiting So include increased S. Delta diversions. Further 
delta facilities will increase. This is a critical message to analysis currently awaits results from the 
convey in all of the reduced N delta diversion alternative. EIR/EIS alternatives analysis 
Also helps with the justification that this is NOT a reduced 
take alternative. 

3 
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# # 

24 9-11 9.2.2 21/2 Careful in the statement that reduction in diversion quantities This is statement is meant to be broad and 
will "reduce or avoid effects on xx covered species" With the identify all the components of the alternative 
design of the intakes to meet smelt standards the impact to that would be changed from the preliminary 
larger covered fish species is likely to be minimal and proposal. That one aspect of the preliminary 
probably not easily related to a simple linear assumption that X proposal may not reduce or avoid take, rather 
diversion = Y take. all the changes together would. No change 

made 
25 9-11 9.2.3 See conunents 23 and 24 See responses for the same. 
26 9-12 9.2.4 See conunents 23 and 24 See responses for the same. 
27 9-12 9.2.4 22-24 How similar in terms of total acreage impacted? Isn't there This analysis currently awaits results from 

some difference because of reduced diversion capacity? the EIR/EIS alternatives analysis 
28 9-14 9.2.6 28-30 Explain why Alternative F would result in fewer water This analysis currently awaits results from 

conveyance effects than the proposed project. the EIR/EIS alternatives analysis 
29 9-14 9.2.7 This alternative would be stronger if the quantity of tidal See response to conunent 20. 

restoration was reduced by a quantity greater than 15,000. 
Since tidal marsh restoration is the primary cause of take under 
the BDCP conservation strategy it merits a more robust 
alternative to take. 

30 Global- 9.2.7 33 and 2 Propose Alternative G uses 25,000 acres since this is already See response to conunent 20. 
9-14 on page assessed in the EIR/EIS. 

9-15 
31 9-15 9.2.8 Don't understand the rationale for including an Alternative to The purpose of an alternative that increases 

Take that increases the activity that actually is the greatest restoration relative to the preliminary proposal 
source of take. Why is this being included? is to provide a way of analyzing the qualitative 

effects of such an option, and thereby 
illustrating the relative benefits or flaws of the 
PP. 

32 Global- 9.2.8 8, 19 Consider increasing habitat restoration to 100,000 acres since Increased restoration proposed to evaluate 
9-15 this is already included in a separate report. implications of a higher conservation option. 

33 9-17-9- 9.3 Tables I suggest removing the level of incidental take from the tables. This analysis currently awaits results from 
23 I realize that it is used as an example, but I think the legend at 

the end of the page is sufficient. I would also suggest making 
the EIR/EIS alternatives analysis 

it clear on these tables that it is draft- possibly with a 

4 
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Comment Page# Section Line# Comment Disposition 
# # 

watermark or draft somewhere in the table. 
34 9-28 9.4 2-3 Suggest using language from page 9-3 lines 37 and 38, "The Sentence added to placeholder text, but this is 

evaluation also describes whey the various alternatives to take likely to change once the section is fully 
were not adopted in the BDCP". This sentence is omitted from written. 
the description of section 9.4. 

5 
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